Characterization of binding sites for [3H]-DTG, a selective sigma receptor ligand, in the sheep pineal gland.
Specific binding sites for [3H]-1,3 di-ortho-tolylguanidine ([3H]-DTG), a selective radiolabeled sigma receptor ligand, were detected and characterized in sheep pineal gland membranes. The binding of [3H]-DTG to sheep pineal membranes was rapid and reversible with a rate constant for association (K+1) at 25 degrees C of 0.0052 nM-1.min-1 and rate constant for dissociation (K-1) 0.0515 min-1, giving a Kd (K-1/K+1) of 9.9 nM. Saturation studies demonstrated that [3H]-DTG binds to a single class of sites with an affinity constant (Kd) of 27 +/- 3.4 nM, and a total binding capacity (Bmax) of 1.39 +/- 0.03 pmol/mg protein. Competition experiments showed that the relative order of potency of compounds for inhibition of [3H]-DTG binding to sheep pineal membranes was as follows: trifluoperazine = DTG greater than haloperidol greater than pentazocine greater than (+)-3-PPP greater than (+/-)SKF 10,047. Some steroids (testosterone, progesterone, deoxycorticosterone) previously reported to bind to the sigma site in brain membranes were very weak inhibitors of [3H]-DTG binding in the present study. The results indicate that [3H]-DTG binding sites having the characteristics of sigma receptors are present in sheep pineal gland. The physiological importance of these sites in regulating the synthesis of the pineal hormone melatonin awaits further study.